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71^, 7>^^M "^i^^i^is.* Tdis.^^ ^n^n «is^3£^ia^ ^^on 

^ui. yg^- oiai-"a:T:fl*l^<^ tfltb ^^'^^(N/I ^^^^)^ ^^s. ^ ^t^. 
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#^ 2004/7/9 

oio. i^^].^ ^Bfl ^^^1- ^ <^l-g-t!: ig-i^ {Phosphorus-containing 

catalyst composition and hydroforraylation process using the same} 

7}^, 7\^^^}<^ ^^n^^m ^^m^i ^^^^ 

2> ^4i(0X0)^-§--^S ^ 'StB^^ •&]:^Sis^sl-(hydroformylation) ^-5-^ ^ 

^^uflsil- ^^^^ ^TiSi z)-^ ^s^rns). ^^^71^1 (Synthetic gas. C0/H2)7V ^-^-SM "ir 

^ll^<^ ^4i^7> *M ^7>t!: '?d^(linear. normal) ^ 7H^(branched, iso) ^tfl^lH. 
(aldehyde)7> ^4i«J-§-^ 1938>d ^"^^ Otto Roelenofl ^ 

igi^lSi^H 2001^* 7l^o.s ^ 8«-^ 40-J: §^ -^tll^l - (^^S^ S 

^)7> ^3-^3- ^ SZi=KiS?/ -^-S-^y. November 2002. 682. 700A). 

«J:-§-«^l m ^^^11*1^^ S:^ ^€ "ttfl^lS. -frS^l^J 

S^S. ^^^1^. «^*(Aldol) ^^tiV-i- ^^«J:-§"^ 1-SV<^ ^ 
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44: ^^<H1 A>-§-£i^ ^s. s^B(Co)^ s.#(Rh) ^-S-^Vfe 

^ 6.;^ 2::?i<^ ttl-si- '^S'*^^^ ^i^n^lS.^ N/I '^^'^^ (ratio of linear (normal) 
to branched (iso) isomers)^! ^B^^t^. ^ ^ 70% o]^o^ ^^o] ^^^] 
^-§-^ 4^^^ (Low Pressure 0X0 Process)^ ^ll^*>al SX^. 

^iSi #^fl^ ^-a^^^S.^ S^H(Co)5^ S.#(Rh) ole1#(lr), ^^^(Ru). -2. 

:ii^(Os). €5:h^^(Pt), #s^l-(Pd). €(Fe), ^^^(Ni) ^-§-<^l 7>^*Vtq-. ^ ^ 

Rh » Co > Ir, Ru > Os > Pt > Pd > Fe > Ni ^^S. ^o]^ ^o_^ 

(Phosphine, PRs. R=C6H5. n-C4H9). i^i^^^l^(Phosphine Oxide. 0=P(C6H5)3). i^^*=>m 
(Phosphite). oV^(Amine), o>p1- (Amide), ol^u|mm(Isonitri le) ^^1 ^-§-7>^ # 
Tiflcq ^A^si]. oyy^^i =LB\JL 7}^ ^<flA^ BB^ 3Bj)Tii^3a(TPP)^ ¥7>-S>^ B^^H.^ 7]S\ ^t]^. 
Oj-ej-A-l tfl^^^ ^^^^<^H Rh^^* A>^§>JL Bl^^Sfe TPP* ^-%r^}Ji SX^^ 

> ol^BT?}: S^(Eastman Kodak (>5mpany)>««>^ -fi-^^ 7>til:E.(Union Carbide Company, 

^ Dows ^^^)^H N/I -a^-^^^ *^l«fl^ 

(bidentate phosphine ligand)7> 7fl^sl7lS. ^V^r^-CUS 4694109, US 4668651). 

24-6 




%^ <U7\: 2004/7/9 



> 7]^^ ^^irii^Calkyl phosphine) SE^ <il-^5.^i^(aryl phosphine)^ tfl^l 

■> (Moloy, K. M.)5il- (Peterson. J. F.) ^-^ N-^tll-m^^^^ 

(N-pyrrolyl phosphine) ^^^^ 7fl^-S><^ pl^sj-^^^H] ^ji^ 9l^UACS 1995, 117, 
7696) . 

3> Pl^^S] ;^15,710.344S^ *>M- P-C SE^ P-N ^^l i^fl^ el^^l: 

tt|.5:|.A^ j^^^ ^cfl N/I ^^^^^ "a^^ s^«V<^ €^>^ i^^^ 

10> ^ ^tgo] cl^ji;;c> :^^;5<|| 7l#^ Pfl-f ^JL. N/I 

^ ^ ^fl^ ^ ^^^^ ^l^s-i 

Slg^ ^Dfl SA^l-^ ;^1^^V^ 

:ll> ^ ^i^o] o]^JL7\- ^^^11 71^^ ^A]^, ^7] ^xi^ -^^^^ S^^^ , 
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> ^ ^x^^ ^7] ^^via 7]^^ 3f^i* ^-^^^1-71 ^^<^, 

(a) sl--5}-^ IS. o] flfl^ Bl^S-; 

> X ^Ari— Ar2-X 

7> ^7] 1<^1>I. 

8> Ri^ii. ^^€^>^ 1 ^^1 20^ ti]^m^ ^^71: ^^.^^v^ 1 ^^1 

20^1 s.^ ^]^m^ °i^^l7l; ^^€;^>^ 5 tfl;^l 20^ ^i^i^^ a>oi#^ 

^ A>ol#S- ^ri.^;=^>^ 6 xfl^^l 36^ SE^ <=»>^7l ; ^i€^>^ 1 ^ 

^1 20^ '^^^^l; ^^^^^l'^^ 4 ifl;^! 36^ ^1* ^^1 

o>m7l; afe ^4.€^>4^ 4 tfl:^l 36^1 ^1^1^ Jiel7lol^, 

19> Ari-Ar2^ til^ioV^:^! sj-^l-^^l^, 

2i> I^^^ 21 

R4 ^ 

22> >S-7l 2<fl'H, 
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' 10^43334 200^/^/^ 
■R3, ^ Rs^ ^r5i€;^>^ 1 20^ SE^ ^^^71; 1 

.ifl^i 2o^ ^m ^fe <y:^^i7i; €^€;^v^ 5 tfl^i 

s <t?> ^>^l#s. ^4i€;^V4- 6 vfl:^l 36^ <^>€7l; ^^-^^V^ 

1 vfl;^! 20^ afe ^I^IS. '§:^7l; ^^^;^1-r 4 ^^1 36^ 

^^1^ o\%7]; £fe ^^^^V-^ 4 xfl^l 36^ ^B^7lo1zi. oH ^1 

^71^ (NO2). 1:4.(F). <g4.(Cl). U^(Br), ^^€^V^ 1 ^^1 4^ <y:^7lolzL, 

4> [sj-tj-^^ 3] 

M(Li)i(L2)B,a3)n 

:6> ^o1^^<^1j1. 

!7> Li, L2 ^ Ls^ CO. oHm<iHlS.^il'='lS.(acetylacetonato). ^ms.^B)-Ti|^ 

(cyclooctadiene), ic=:e.idl(norbonene). <§i(Chlorine) . B^l^ll^it^^ 
(triphenylphosphine)*^!^ , 

28> 1. m. ^ 0 tfi^l 5^ 7^31. t:i--J: 1. m. ^ no] ^Alofl 0^ ^1^ 

29>^ ^i^^ SE^ >a-7l 71^^ %'«§*>7l 

30> ;a-7l ^^11 S^^l:^ ^^l^^l ^ ^^7l^lsq- ^^^1 ia^J^V^ 

7>^. 7V«a-^H ^]^^}^ ^^mn ^^-i: ^1^^^. 

1-01 ^o] w>%31«>t:1-: 
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m R?^ ^^€^>^ 1 ^^1 20^ -^^i7l. 1:4.(-F). <g4.(-Cl), «^(-Br), 

(-CF3). afe 0 vfl^^l 57flSl ^]^7]% ^^^7]r^ 6 vfl^l 20^ ^^7]^] 

31. oH 3^^7151 ^]^7]^ qHS.7l(-N02). -ir^^C-F). 'S4.(-C1). :e.#(-Br). 1=^^71, <^]^ 
7], HS.^7l ^^7]o]t^. 



39> [5l--S^-^ 5] 

Rio 



R9 



Re 





Re 



R9 
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^7] 5<^^^, 

R8. R9. Rio. ^ Rii^ ^^^^\^ 1 ^^1 20^ <§:^a7l. ^^%7^^ 6 ^fl:-l 

20^ <:'>m7i. Hei<^>€'^m7i, H.si^^^m7i. ?>=:e."^^Ai7i. ^>H^o>i^Ai7i. <^>m-^^i 

^^Al7l. -COzR^ R^ ^^€7.}^ 1 Ml^l 20^1 <y:^7l. ^dt€^V=^ 6 ^fl^l 20^ <^>m7lolJL. 

Rg^ Piim7l. ^1^^171. Rg^ 4^41. Rio^r ^1^7], ^1^^171, , 

^ Rll^ T.im7l^ ^o] W>^3|«>al, 



3> i^n^ 61 
Rl5 




44> ^7l St^^ 6<^'^^, 

Rl2. Rl3. Rl4. Rl5. Rl6 ^ Ri7^ ^^^^V^ 1 20^ ^^^^l' ^^^^}^ 6 

ifl^l 20^ «^>m7l. Bel<^}€^m7]. HBl-^^a^m7l. ^V^^-^^^l7l. 7>^^^>€-%^l7l. <^>€ 

s:B.o^^Al7l. -COgR^ R^ ^^^7^ 1 ^^1 20^ ^^^71. ^^^;^>^ 6 20^ <^>€7lol 
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;^ol^^ ^pfloll ojo^A-l. ^ol^^(M)^ (Co). (Rh), Hfe <:>121# (Ir)^ 

^o] «>^:al^al. ^^^n^^ c>].^-^o}M\]s.^^]o]:^t\f}S.'dS.^ (Rh(AcAc)(C0)2) , *^Hm 

oHls.i.ilolS.9>:e.^Se|5|1^3E>,:^S.l- (Rh(AcAc)(CO)(TPP)), •sI^bI^t'V^^BbKB.b^^I^^ 
(HRh(C0)(TPP)3). o]-4^oHlsvilol:g.rl7>i^<^ls^l- (Ir(AcAc)(C0)2). ^l^^l 
S.^>:e.^Hel(HHl3^ll^i^^)<>1sl# (HIr(C0)(TPP)3)*='l «>^^«1-^. 

50 vfl^l 500 ppm^ ^<:>1 «>^^«>^. ^'='1^^^ ^^^1 50 pv>m^^ 

^S,7} ^<^yC[B.S. ^"^^^S. WV^3]*V^1 ^^>al, 500 pprnJ^-t?- €" ^"^^ ^<^1^^<='1 

-^7] ;d<^l^^ 1*^ 7l§^S- *>«:^, ^7] o] 0.5 xfl^l 20 ^^1 

31. ^7l tifl^ ^^^^ 0.1 vfi^^l 50 ^^]^. tiV^al^VTll^ ^7] o] tifl^ Bl?V^^ 

1 10 ^^]^, <g Bfl^ Bl:?>^^ 0.5 ifl^l 20 -i-om. oH «fl^ 

Bl:?]::^^ ^^'^l 0.5 # ^-f ^'^fl^ "^i^^^"^ ^^17V ^7lJL. 20 1: ^t:!- ^ ^4- 

(N/i -^^^^^ ^mo] -a «fl^ ^^^^ o.i -i- 

^i-ll*:^^^ ^^l^Jr N/I ^^^^o] S^^^l ^^l7> ^S7luL. 50 # JS-tq- 
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tifl^ Bl:?}:=7> #^11^-§-* (Catalytic cycle)<^Ai <>1 ^l^^^^ ^^^"^^ 

^nfl^ ^^^7l t^^^S. 

> ' ^, ^^ol^^ 7l^^S. ^71 61 Ufl^ B^^V^^ ^^^1 0.5 2 

>a-7l ^ llfl^ ^^^^ ^^^^1 1 ^^1 10 N/I ?3:<^1 2 xfl^l 3«^lal. ^71 Bl^^ 

^ ^^<^1 3 tfl^l 10 ^o]^, ^71 <a «fl^ 1 ^^1 10 N/I ?;:<>1 15 vfl 

^1 18 <=>]A. 

2> oH ^71 ^o]-^^ ^Bfl7> cHm«^HlS.i^l«=>lS.T^^>^^^^ (Rh(AcAc)(C0)2)*^l^, ^7] 
o] lafl^ Bl:?>=7> l,l'-til-o]3|l^-2.2'-i:^ol^-«l^(T=l5i)l-€i^iS<^M^'^lS) 

3> ^71 ^A^n ^^1-^ HS.^, l-€€. l-^€. 1-^^. ^ 

rfl^l-. 'Sr'^ll*!^^; <^>^^. ^1^-^^ ^1^' 

t:i#s.^€^* ^^^^ i^mei-^i^s.^^. rixfl^^Hm ^ ^■%^>4 ^-^ 

#sBl-ol-» i^^m 421-^^; 
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^ ^igsl ^'Sofl 71^1 CO/M 2^^^^ ^^^^ ^^"^l 

€^ ^ 9X^- CO/Hz^l lr«lfe ^^^^ ^ 5:95 xfl^l 70:30. «V^^«>^lfe ^ 40:60 ^ 
^] 60:40 ^o]^. C0/H2^ #«l7> a>^*>^ ^^1 «>^^«>^. 

-&1=.S.3£ = ^^ ^-i-^ ^ 20 ifl^l 180r. tiV^^l^Tim 50 

ISOr '^^^'^1^. ^-i- ^ 1 700 bar, ^V^^l^Tflfe 1 ^^1 300 bar 

3> 1 vfl^l Q: oM1^6V;mgvfl<:>1Sx:^^>:a.^ ?-^ (Rh(AcAc)(m)7) <=>1 ^'^^ 

(h,H.nt.te) ^ <a Bfl^ (monode n ^.t.-) ^1 ^^^^ ^^^^ ^Jt^ 

9> ^S.#5llom(Auto Clave)AH'H «><:>l^^^^a^ (High Throughput Screen 

Unit, irrS)iq ^-§-7H ^^fl^ Rh(AcAc)(C0)2 0.100 ing(0.390 mml)^ GC ^S. 
^A>^ll^> (Hexadecane) 0.2 nL ^ ^}7] S. 1<^1 ^f-<^l ^«H1 ^^^^ '='1^^^ 

= ^ BP0-P(Pyl)2. "^^fl^ ^^^"d TPPCHel^^ a^^) TPPK^Bl^m^E^^olH, 
Triphenylphosphite)* «^<a<^ -^^^1^ 100 raL7> sl£^ ^ ^7>S>^4. ^ 

71 ^ofloil HS.5a:CX):H2^ ««l7V l:l:l"?l «J:-§-7l^l* ^^a^H «J:-§-7l 6 
bar7> -fr^m ^ 85TC<^A-1 S^^mAi 2.5 a] ^ ^-§-^1^^. 
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^;.V^. A>-§-^ 4^11^ =L^JL «J-§-a1:l>^ M^<H^ ?J:<^1^. #'fl%^^ 
^-91 mol(BAL)/mol(Rh)/h«=»l^. 



»> 15. 1] 







(LI) 


(L2) 


Ll/kh 
mol/mol 


L2/kh 
mol/mol 


N/1 


— w^m-^ 

(mol(BAL)/'nol(Rh) 
2^ 


^A|6i| 1 


Rh(AcAcnC0>2 


BP0-P(Pyl)2 


TPP 


1 


1 


3.2 




^Ajc^l 2 


Rh(AcAcnCU;2 


BP0-P(PyU2 


TPP 


1 


3 


2.0 


192.2 


3 


Rh(AcAc)(CU;2 


BP0-P(PyU2 


TPP 


1 


5 


2.0 


175.0 


-M^Ml 4 


Rh(AcAc)(C0>2 


BP0-P(PyU2 


TPP 


1 


10 


2.2 


124.4 


^AHl 5 


Rh(AcAc)Ca)J2 


BP0-P(PyU2 


TPP 


3 


1 


15.7 


204.4 


^^Ml 6 


Rh(AcAc)tC0;2 


BF0-P(Pyl)2 


TPP 


3 


3 


17.0 


130.3 


^A|6|| 7 


Rh(AcAc)ca);2 


BP0-P(Pyl)2 


TPP 


5 


1 


17.2 


1 109.6 


•^Ale4| 8 


Rh(AcAc)CC0)2 


BP0-P(Pyl)2 


1 TPPI 


1 


5 


2.2 


1 147.7 


^AjoJl 9 


Rh(AcAcH00;2 


BP0-P(Pyl)2 


TPPI 


3 


1 


16.2 


135.9 



ti]^<^ ] l: oV;m^oVA^lJg.vno1:g.x:l^V^^^^ (Rh(AcAc V rmo-> ^^^^^^^ 
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•> El:?>=.» PCPyOal- >^>-§-*>^ ^ ^^l^V 50^ >lliq*>:n.^ 

-9. , 9. ' -cl-ol ^ -til tq sil 3E^^^«>1-T^1 H) 

(l.l'-BiDhpnv1-2.2'-div1-hiR(diDvrrQlv1nhnsDhQrai n idite.). BPQ-PCPvl)?,)* <=»]-^f- H^^^ 
•.9> TPPtfl^ BP0-P(Pyl)2» ^>-8-«>^ ^ ^^l7> ^l^^l"^ 
70> [a 2] . 







(L) 


L/kh 
(mol/mol) 


Temp. 

(TC) 


N/1 


(mol(BAL)/'nol{Rh) 


«|a<^l 1 


Rh(AcAcKCXJ;2 


TPP 


100 


85 


3.9 


• m 


«|ja<m 2 


RhCAcAcnCOJa 


P(Pyl)3 


50 


85 


10.1 


80.3 


W|jiL<fl 3 


Rh(AcAcnC0;2 


BP0-P(Pyl)2 


1 


85 


8.7 


227.3 



o] A>-g-£l^ TPP^I ^-9- S:?i<^A-l5l ^tifl^A^^ 85.4 mol(BAL)/mol(Rh)/h*^l^. N/I ^^^i 
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^^^^ ^°fl«^^^ 

(N/I '^d^^^ 10.1)^ vJI-Bl-vfl^ich. PCPyDsl- ^-^-^ ^-i- ^'fl^ 

S 1^ -^^Hl 1^ ^-ffe <^l«fl^ ^1^^ ^-§- S^iofl ^ tifl^ si 

:?lrE.ol TPPl- S.#<^1 tfl^V«i^ 1 ^7>t!: ^-^S. ^tifl^A^^ $1= 12% ^7^31 i^^^-^^^ 
tfl^l^cfl rfl^ ^^^^^ 8.7<:flAi 3.2s :^^«>^tq.. ^ o]^ ^^<^^m^<^] ^^^^<=>1 2 

nfl ^7V«>Saal. TPP» 3 -i^^H! 2^1 ^-^^ N/I ^^^^^ 2.0^1 ja-^c^- 

o] tifl^ el:?>^<y BP0-P(Pyl,)2« 2 # «1 ^7}^}7\] 7]^^ Rh/TPP ^ 

y^<^ i3l«fl 240% <^ ^«>fe ^^11%^* -f}-;^1*V^^i 15 ol^^ N/I -^d^^^* ^ 
£)JL, BP0-P(Pyl)2«- ^7>S. 4 # ti] ^7>*>7fl sl^. N/I ^^^^<^1 17.2^7M ^7V^* ^ 

^ e^^S-S. TPPI# 8 ^fl^l 9^ TPP» ^-§-tb ^-^^q- 

> o]^^ ;i3Jl.» 2.Dfloi o>.^l^oH]s.viloli£rl^>:a.^S.# (Rh(AcAc)(C0)2)'*fl '^l «fl 

^ 2^:?}::^^ l,l'-tiVol3^^-2,2'-x:1-<5l<a-«lti:(T=l5ill-^S.iiiS.S.<>>T3lc1-olB.) (BP0-P(Pyl)2) ^ 

^ «]S.S.3L = ^^ ^-g- ^l^^^fl tifl^ B^^H.^ ^^^* o.^^ ^ o-|4^ 
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^ ^T^oil «fl^ ^ '^l ^ ^^1:^ i^^V^ .'^l-S- 
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[^^«^ 11 

(a) *V7l IS i^lslfe <5l «fl-?l 

(b) 2S. &^]^^ ^ Bl^:^; 

X Ari— Ar2— X 

^^2 (1) 

R 1^ R2^ 1 ^^1 20^ wl^l^^ o^^7]; 1 ^fl^l 

20^ til^m^ <y:^^l7l; ^4i€;^>^ 5 ^41^1 20^ AV^ms. 

^ A>ol#s. <a:^; ^4x€:^>^ 6 vfl^l 36^ 2.^ ^l^m^ <^>m7l; 1 ^ 

20S1 wl^m€ ^I^IS •&^7l; ^^-S^V^^ 4 36^ ^1* wi^m^ 

S. o>m7l; ^ai^^H^ 4 ^fl^^l 36^ ^^S. ^2^71 ol^i, 

Ari-Arg^ «l^i<^>€3^1 ^^^^loL. 
X ^ ^4i(0) %(S)^, 



-P. 



R4 (2) 



( ^71 ^ 2<Hl^i. 



24-19 



10^43334 2004/7/9 

R3, R4, ^ Rs^ ^^^^W 1 20^ SEfe '^^a^l; 1 

xfl;^! 20^ ^1^ til^m^ ^J:^^l7l; ^^i^^^H^ 5 vfl^l 20^ ^1* 
^ A>oi#s. ^i€;^>^ 6 36^ ^1^ £fe <*V€7l: €^€^V^ 

1 Tfl>q 20^ Sfe ^^is- «a:^7l; ^^^;^>^ 4 ^fl:^l 36^ til^l^^ 

^^s. <^>€7l; ^^€^V^ 4 xfl^l 36^ :5is^7l<>lJi, <^1^ ^1 

^71^ vlHS. (-NO2). l::ii(F). ^4i(Cl). ^^(Br), ^i€^}^ 1 ^^1 4^1 ^^^7l^J.). 

M(L i)l(L2)ma3)n O) 
(>S-7l ^ 3<^>H. 

Li, L2 Ls^ CO, o>4^o>4s.v|lo]s.(acetylacetonato), ^1#S.-%b1-t^ 

•aCcyclooctadiene), :t = :a.^(norbonene) . <g4i(Chlorine). SB^J^^S.^^ 
(triphenylphosphine)«=>lT^ , 

1, m, ^ 2^-2^- Qtfl^l 5^ 7>^lJL. r^-oV 1, ^ ^ no] ^A^l 0^ ^1^^ 

). 

l^^-sj- 2] 

^7l -i] IS- SAls)^ o] ufl^ Ri^f R27> ^1^. 

31 
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Rio 
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